The detection of atherosclerotic lesions in asymptomatic healthy subjects is possible using ultrasound. Populations can be investigated in order to detect differences in early and asymptomatic atherosclerosis due to gender and risk factors. This study investigated 2605 male (21-69 years) and 1601 female (20-70 years) employees and civil servants of the city of Dü sseldorf, Germany. The ultrasound investigations were performed with an ATL device, type Ultramark 4 plus, and a 7.5-MHz linear transducer on the carotid and proximal femoral arteries. An atherosclerotic lesion was defined as visibly different from the intima by its echogenicity and by being larger than 1 mm. A thickening of the intima media complex was not considered to be atherosclerosis.
Introduction
The different clinical manifestations of atherosclerosis are the main cause of death in industrial countries. 1, 2 Despite continued efforts it is still not possible to reduce or cure pronounced manifestations of atherosclerosis. In order to reduce morbidity and mortality due to atherosclerosis it is necessary to reduce early manifestation and progress of the condition. Primary and secondary prevention involves treatment of risk factors such as hypertension, hypercholesterolemia, diabetes mellitus, smoking etc. [3] [4] [5] These risk factors should be seen as a multifactorial system. This system is also influenced by endogenous and exogenous factors such as stress, physical activity or gender. The preventive treatment of risk factors influencing atherosclerosis is much too expensive to be implemented for a large population. Thus, it is necessary to focus on the age groups in which atherosclerotic lesions occur. A screening program, for example, could be established. Sonographic investigations are useful for non-invasive screening of large groups of people and B-mode sonography has been established with acceptable reliability and validity for the investigation of asymptomatic atherosclerotic lesions. [6] [7] [8] [9] [10] This study considered the prevalence of atherosclerotic lesions in people with varying risk factors and investigated Klinik für Angiologie and a Institut für Biomathematik, Universität Essen, Essen, Germany
Patients and methods
Over 5 years, 4206 volunteers, all employees of the city of Düsseldorf, Germany, were investigated. Only subjects who reported feeling healthy were accepted. Each of the participants completed a questionnaire and a B-mode sonography was carried out once. The participants were questioned about hypertension (blood pressure Ͼ 140/90 mmHg, hypercholesterolemia (total cholesterol Ͼ 250 mg/dl), diabetes mellitus and smoking. All participants were well informed about their blood pressure and cholesterol levels because city employees are examined regularly by the local health service.
A total of 2605 (61.9%) were male and 1601 (38.1%) were female. The ages ranged from 21 to 69 years with a median of 47 years in the male group and from 20 to 70 years with a median of 45 years in the female group. Figure  1 illustrates the age distribution. The risk factors were evaluated by single questions which could only be answered by 'yes', 'no' or 'unknown'. Special investigations were not performed. If somebody replied 'yes' to smoking then questions regarding years of smoking and number of cigarettes smoked were also answered and evaluated.
B-mode sonographies were performed by trained investigators with an ATL device, type Ultramark 4 plus, and a 7.5-MHz linear transducer. The resolution limit of this system was 0.5 mm at a depth of 3 cm and 1 mm in the lateral Figure 1 The total study population of 4206 people was divided into age groups of 10 years for both men and women. direction, with 64 gray scales. The carotid arteries were investigated in longitudinal and transversal views. They were pictured as far as possible from their origin up to the distal internal and external carotid arteries. Femoral arteries were investigated from the common femoral artery at the level of the inguinal ligament up to 5 cm distal of the bifurcation of the profundal and superficial arteries. An atherosclerotic lesion was defined as visibly different from the intima by its echogenicity and by being larger than 1 mm (either in length or in thickness).
Statistics
The data was computerized by the investigators and the statistics were calculated by the Institute of Biomedical Mathematics. The frequency of the different risk factors and the prevalence of the atherosclerotic lesions in single age groups considering the risk factors were calculated.
To evaluate a prevalence of atherosclerotic lesions without the influence of the risk factors, a fictive prevalence was calculated considering the influence of the risk factors in each single age group: AL = AL tot − (AL smo − AL smo /AL smo ) − (AL hyp − AL hyp /AL hyp ) − (AL chol − AL chol /AL chol ). Where AL = people with atherosclerotic lesions, tot = total, smo = smoking, hyp = hypertension and chol = hypercholesterolemia.
As an example, the following calculation is for male participants between 30 and 39 years old. 
Results
Using sonography in two arterial distributions among lowrisk asymptomatic men and women demonstrates a remarkably high prevalence of atherosclerosis, with interesting effects from gender and menopause. Figure 2 shows the prevalence of atherosclerotic lesions in the different age groups. Atherosclerotic lesions could not be demonstrated before the thirties. Lesions were present in 5.3% of the men and 2.1% of the women aged between 30 and 39 years. The prevalence of the atherosclerotic lesions was higher in men at all ages compared with women. The increase in prevalence was also higher in males with the notable exception of those aged between 60 and 70 years old, when the increase in prevalence was higher among females.
The 27% ex-smokers and 32% active smokers were both described as 'smoker'. Smoking was the most common risk factor, including 63% of the male population and 50% of the female. The number of smokers in the younger age groups was similar for both men and women. In the older age groups more males smoked. The prevalence of atherosclerotic lesions in smokers and non-smokers was different only in the younger age groups (Figure 3 ). Women between the ages of 30 and 39 years showing atherosclerotic lesions were all smokers. In the corresponding male age group, approximately 25% were non-smokers.
Hypertension was the lowest frequent risk factor, present in only 16.9% of the men and 12.5% of women. The largest difference occurred in participants between 60 and 70 years old: more than twice the number of men at this age suffered from arterial hypertension than females. Male and female participants aged up to 59 years with hypertension had a higher prevalence of atherosclerotic lesions than people without hypertension.
Hypercholesterolemia was found in 28.5% of the males and 22.3% of the females. Hypercholesterolemia was associated with a higher prevalence of atherosclerotic lesions. This was especially true in middle-aged participants (40 to 59 years) and in the most elderly male group.
The prevalence of atherosclerotic lesions after considering the risk factors is shown in Figure 4 . After excluding the atherosclerotic lesions associated with the risk factors, males showed a higher prevalence of atherosclerotic lesions in younger and middle ages. The manifestation of athero- 
Discussion
Prati et al 11 performed a study on carotid lesions in 630 males and 718 females and found that the prevalence of atherosclerotic lesions was higher in men, with the earliest manifestations occurring between 40 and 49 years in both genders. The differences in prevalence diminished with increasing age. Gostomzyk et al 3 investigated carotid lesions in 1388 people. They described that lesions occurred at the early age of between 25 and 34 years in both men and women, with a predominance in men. Other studies from Fabris et al, Puija et al and Willeit et al support these findings. [12] [13] [14] An intensive investigation of the manifestation of asymptomatic atheroslerosis in femoral arteries has not yet been performed. Information concerning the prevalence of atherosclerosis in the femoral arteries depends either on ankle-arm pressure gradients or on clinical manifestation such as claudication. Fowkes et al 15 The prevalence of atherosclerotic lesions after considering the risk factors. The prevalence is supposed to be due to age-and sex-specific differences between men and women. perfusion in 8% of 55 to 74 year old Scottish subjects. The Framingham study 16 on around 35 000 people described a claudication prevalence of 6% in men aged from 30 to 44 years, increasing to 61% in men aged from 65 to 74 years, and a lower prevalence in females.
Our data shows a higher prevalence of atherosclerotic lesions in the femoral distribution than the reported literature. The earlier and higher prevalence among men compared with women is consistent with some prior studies. The high prevalence of atherosclerotic lesions might be due to the investigation of two areas, carotid and femoral arteries, which was not performed in other studies. Puija et al 13 , who did investigate carotid and femoral arteries, demonstrated that a group of 17% in his study population had femoral artery atherosclerosis without any manifestation in the carotid arteries.
To compare data from the present study about the prevalence of extracoronary atherosclerotic lesions with data about coronary atherosclerotic lesions, the study by Janowitz et al 17 is appropriate. With electronic beam tomography they reported a prevalence of coronary atherosclerosis that was 15.9% to 37.3% higher in males and 8.9% to 29.7% higher in females compared with peripheral atherosclerosis in corresponding age groups. It may be supposed that coronary atherosclerosis occurs earlier. Considering all the problems in comparing different populations from North America and Europe, both studies demonstrate an excellent agreement of the different prevalences of atherosclerotic lesions in men and women. This difference in men and women is still present after excluding risk factors. Female sexual hormones such as estrogen may be the most important factor. Estrogen directly influences lipid metabolism, the coagulation system, the vasomotor-tone and fluidity of the blood. Reduction of myocardial infarction, stroke and hypertension have been described as positive effects of estrogen production. 18, 19 The predictive use of a screening program for asymptomatic atherosclerosis should be seen from different aspects. Since it is possible to perform ultrasound examinations in large populations, early lesions of atherosclerosis in younger people could be easily identified. Early identifi-Vascular Medicine 1999; 4: 61-65 cation enables a focus on the treatment of risk factors. Ultrasound screening examinations cannot be seen as an alternative to the screening of risk factors because ultrasound only shows manifest atherosclerosis without providing information concerning the individual risk of developing atherosclerosis. Studies such as this one are necessary to gather information in order to determine at which age an ultrasound investigation would be useful as a prevention tool. On this basis new concepts of health care similar to early screening for tumors can be initiated to detect atherosclerosis and prevent progression.
